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THE EMPEROR OF BRAZIL .AT THE EXHIBITION. 

AMONG the distinguished foreign visitors to the great 
Exhibition now present is Dom Pedro II., Emperor of Brazil, 
who, with the Empress, has visited our shores as a private in
dividual, having d�clilled all otlicial recognition. 

Dom Pedro is well known as a lover of science, a man of 
far-reaching sagacity, unusual intelligence, and practical edu
cation. He is a. man of great industry, and is making use of 
every moment of his tim" in this country in procuring infor
mation concerning our institutions and improvements. 'Ve 
present herewith his portrait. 

He was bom in 18ll5, three years after the 
declaration of Brazil's independence of Por
t uguese rule under the leadership of Dom 
Pedro I., his father, and one year after the 
present constitution was adopted. When but 
six years old he was left by his father, who 
abdicated the throne of Brazil in 1831, and 
returning to Portugal to put himself at the 
head of the liberal movement there, never 
saw his boy again. The lad thus early or
phaned for reasons of state, was committed 
to the care of Jose Bonifacio de Andrada e Sil
va, whose civic virtues and integrity have mer
ited from his countrymen the title of the 
"George \Vashington of Brazil." 

Under the fostering care of that great and 
good man, the lad grew and developed those 
tastes which honor his tutor and the land over 
which he has now reigned for a period of thir
ty.,six ye,ars. 'l'he country showed its confi
dence in the young ruler and his training by 
declaring his majority at fourteen years of 
age. He visits us in his vigorous manhood, 
with a wdl-prepared mind and a keen obser
vation. Nothing will escape him. 

THE BRAZILIAN BUILDING. 

OF the many special structures erected upon 
the Exhibit.ion grounds, the Brazilian building 
is one of the finest in appearance. '\\' e give 
herewith a view, from the Grapltic. The Bra
zilian exhibit is very extensive and interest
ing, comprising a large display of the na
tive products for which that great country is 
so remarkable. The empire of Brazil is of 

'immense extent, its area being 3,200,000 
square miles, or about half a million square 
miles larger than the area of the United 
States. 

THE GLACIARlillI. 

the plates, the girders, and their bed forming the conduits for 
the brine, or refrigerating medium. The spaces, however, being 
of large area, dia.phragms or deflectors were introduced to 
give the brine a zigzag course. In June, 1875, Messrs. lL J. 
West and G. Du Vallon took out a patent for a similar object, 
which was effected in a similar manner. The rink was to be 
constructed with a shallow metallic tJ'ough for the water, 
supported on transverse iron �irders which rested on a con
crete floor. The spaces between the girders and the floors 
were to be connected at the ends. and chargf'd with brine or 
other uncongealable liquid in connection with refrigerators 
operated by the evaporation of ether. The circulation of the 

mixture of glycerine and water, which remains un congealed 
at a temperature below zero. This liquid is pumped up at 
starting from the refrigerator into' a tank, the bottom of 
which is about 10 feet above the level of the machinery
house in which it is placed, and where it is kept at the 
required temperature. From the tank the liquid flows hy 
gravitation through about 55 feet of pipe to the rink, and 
having- passed through the tubes imbedded in the ice, returns 
by gravitation to the refrigerator to be pumped I!"ently up 
again into the tank. Before, however, the solution enters the 
main refrigerator it passes through a worm in an auxiliary 
refrigerator, which is supplied with ice-dust produced by the 

ska!erJ on the rink, the dust being mixed with 
salt.. 

The freezing-apparatus is an ether machine, 
the ether being exhausted from the refrigera
tor and forced into the condenser by an air
pump driven by a stearn-engine. About four 
gallons of ether is the quantity stated by Mr. 
Gamgee to be in use, while he affirms that it 
requires but very infrequent renewal, and then 
only in very small quantities. The refrigera
tor is a copper box about 5 feet square, fitted 
with a ser,ies of vertical tubes, and placed in a 
wooden tank. 'rhe glycerine mixture sur
rounds the copper box and passes through 
the tubes, the ether of course being inside. 
The condenser is about the same size as the 
refrigerator, and is similarly constructed, ex
cept that the tubes are placed horizontally, 
and are double. The condensing water cir
culates through the inner tubes and outside 
the outer tubes, while the ether passes through 
the annular space between the two tubes, re
turning thence to the refrigerator. It will 
thus be seen that there are two circulating 
systems maintained, that of the glycerine so
lution and that of the ether, both of which 
have worked uninterruptedly since the ice 
was first formed and the rink opened, which 
was on the 7th of January lust. 

'l'he rink is not a public one, but is open 
to private subscribers, who enter upon cer
tain conditions. A number of noblemen and 
gentlemen have tested its skating qualities for 
the past two months, and many of these have 
signed a document testifying to its complete 
success, the Marquis of Clanricarde heading 
the signatures. Up to the present time there 
has not been any breakdown, and the worst 
delay that could ari8e would probably be 
caused by the failure of the pump-valVes. 
These could be replaced in a few hours with_ 
out fear of reducing the temperature of the 
glycerine solution, ihere being a large quan
tity of it. In fact, Mr. Gamgee states tllat he 
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could hold out for 48 hours, during which 
in the healthful and enjoyable exercise of 11 ., 

• time the solution could be kept slowly circu-
skating, although, owing to the variableness lating without its efficiency becoming serious-
of the climate, it is only occasionally that they ly impaired. The slight wear on the surface 
have the opportunity of indulging in the pastime. To make brine was to be effected by pumping. In both these latter of the ice produced by the skaters is repaired each evening 
up for the deficiencies of nature, it has more than once been instances it will be seen tllat the proposition was to apply the by sprinkling the riuk with water from a water-pot. The 
proposed to call in the aid of art to produce a sufficient sur- cooling medium beneath the floors instead of through the rink is enclosed in a canvlls building, and a temperature of 
face of ice by artificial refrigeration, and 80 to render skating tubes placed in the body of the water itself. ' over 60° Fahr. has been lit times reached in it without detri
on real ice independent of the season I" ; in fact, to enable it In designing the skating-rink at Chelsea, Mr. Gamgee ment to the ice. The only drawback experienced has been 
to be practised all the'year round. Until now this has, so far originally proposed to hItve a floor of iron platf's carrit'd on from a saturated atmosphere with low barometric pressure, 
as we are aware, never been accomplished, although about transverse girders of the same metal, which were laid on which causes an aqueous deposit on the surface of the ice 
twO years since a compromise was effected by the introduction wood bedded on concrete, the refrigf'rating liquid flowing which solidifies rather roughly. In other respects there is 
of wheel-skating on asphalt or cement rinks. A real ice- through the spaces thus formed. This was in 1874, but in no drawback to the skatel"s enjoyment, except, perhaps, 
rink, however, has now been made a possibility by Mr. John practice Mr. Gamgee considerably modified this notion of lay-

I 
limited space. As to the question whether the rink can be 

Gamgee, who has for some years past givt'n his attention to I ing a serif'S of cast.iron pipps of rectangular section connected' mnde to par, Mr. Gamgee states that the charges for labor 
the economical production of artificial cold. He has, he in- Ion a bed of concrete, and grouting them with cement. In the I and coals, which are the chief items of cost, only amount to 
forms us, succeeded in freez- £12 per week, and that that 
ing a body of water and main- would not be increased witb. 
taining it in the condition of a very much larger rink. No 
ice at so Iow a cost as to reno thorough trial of the arrange-
der a real ice-rink no longer ment by independent engineers 
prohibitory on the score of ex- lias, however, so far as we are 
pense. This ice-rink, which aware, yet been made. 
is the first of its kind, is situ- \" e have said that the pre-
ated at an efltablishment which sent rink is only experimental, 
is designated the Glaciarium, but we must add that a larger 
and which is situated at No. one is in course of construction, 
3 79 Kin�'s road, Chelsea, and and is, in fact, nearly complet-
to whiCH we recently paid a ed. 'I'his rink is inclosed in 
visit. a permanent building fitted 

Before describinQ: the ar- with galleries for spectators. 
rang-ements of the Glaciarium, '1'he skating.surface will meas-
it may be interesting to notice urI' 40 feet by 24 feet, thus 
the various propositions which -.::.- inclosing about 107 square 
have been made from time to yards. The rink is formed 
time for producing skating- with a concrete foundation 6 
surfaces of real ice, none of inches thick, upon which is 
which, however, we believe, laid a bed of loose, dry earth 
were ever carried into effect, 4 inches thick. Upon this 
although about thirty years again is a 6-inch layer of cow-
since a skating-hall was opened llUir carrying a layer of 2·inch 
in Grafton street, Tottenham- deal-planks, forming a level 
court road, the material used floor with raised edges and 
being a mixture of alum and being covered with t inch of 
hydrochloric acid, upon which tarred cowhair. On this are 
ordinary skates were used. laid the pipes which, instead 
The first proposition appears of being rectangular and of 
to have emanated from Mr. A. iron, are of copper, of a flat-
W. Parker, of Bow, who in oval section, 2t inches wide by 
1805 proposed to place a coil or ! inch deep, No. 16 gauge, and 
series of refrigerating pipes in connected at the ends. By 
a shallow trou:J:h of water, and substituting copper for iron, 
by freezing the water to form a and thus altering the section-
IIkating-rink. The next propo· al form, all chance of accident 
sition is of a more definite na- from unequal expansion is 
ture, and was advanced by Mr. avoided. The ice will be 
H. P. Gengembre,ofPittslmrg, about the same thickness as 
Pa.,inl86fl. In this case the 
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in the present rink-that is, 2 

floor was to be formed of a inches. Mr. Gamgee contem-
series of boxes communicating plates introducing several im-
with each other and with a refrigerating-machine. The floor ease of tIle Glaciarium the concrete bpd is 24 feet long by 16 provements in the details of the mechanical arrangement 
was, in fact, a shallow trough filled with water which was to feet wide, giving only a comparatively small rink of about of the new rink which we hope to place before our read
be converted into ice and maintained in a suitable condition 43 square yards area; but then it is an experimental rink. ers. In the mean time, we can but congratulate Mr. Gam
for skating. In 1870 Mr. M. J. Bujac, of New-York, patented Around the concrete is a raised ledge forming a trough con- gee on )Iaving enabled skaters to enjoy their pastime on real 
an arrangement for producing ice for skating on. He pro- tainin� water to be congeaJed, which is about 2 inches deep, ice at all seasons of the year -Engineering. 
posed a shallow trough for the water, in which pipes were to and which surrounds three sides of each of the pipes. In 
be laid through which gases or other freezing.agents were to selecting the liquid for producing congelation, Mr. Gamgee 
be conducted. His definite proposition was to have a circular discarded the use of brine for the reason that saline solutions 
skating.floor, the ice being produced and maintained in proper act destructively on metallic surfaces from galvanic and 
condition by several of Carre s freezing-machines. In March, chemical causes. Besides, such media are themselves liable 
1875. Messrs. F. N. Mackay and D. Rae obtained a patent for to congelation if exposed to too Iow a temperature, or if the 
ice skating-rinks which were to be constructed by having a circulation be sluggish, so that a fatal obstruction might be 
floor of iron plates carried on iron girders, the spaces between caused. He therefore uses as a cold transmitting liquid a 
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THE composition invented by Mr. G. F. Heyl, of Charlot
tenburg, consists of palm-oil or oil of Senegal, about 20 parts; 
coloring matter (hydrated protoxide of iron or chromate of 
gead and Prussian blue), 100 parts ; varnish, 20 ; lac, in scale, 
or flakes, 10; pyroligneous spirit or alcohol, 120 ; resinous 
gum or euphorbia, 50 ; chloride of mercury, 15 ; and arsenic, 
05=350 parts. 


	scientificamerican05201876-325bsupp

